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Grain Filling and Dehydration Characteristics of MC812 and Zhengdan958
XU Tian—jun, LU Tian—fang, ZHAO Jiu—ran, WANG Rong—huan, LIU Yue—e, LIU Xiu—zhi,
CHEN Chuan-yong, XING Jin—feng, WANG Yuan—dong, LIU Chun—ge
(Maize Research Center, Beijing Academy of Agriculture and Forestry Sciences, Betjing Key Laboratory of Maize DNA
Fingerprinting and Molecular Breeding, Beijing 100097, China)

Abstract: Field experiments were conducted to clarify the difference in grain filling and dehydration character-
istics of different genotype maize varieties. MC812 and Zhengdan958(ZD958) were used to study the grain filling
and dehydration characteristics. The results showed that, there are significant differences in the 100—grain dry mat-
ter weight among varieties. The average 100—grain dry weight of MC812 was 2.64 g higher than that of ZD958,. The
time reaching the maximum grain filling rate(7',..) of MC812 was 4.40d earlier, the grain filling initiation potential
(Ro) was 0.25 higher, and the grain filling duration(P) was 1.33 d longer than that of ZD958; the average filling rate
during gradual increasing period of grain filling for MC812 was significantly higher than that of ZD958, and the aver-
age filling rate during slow increasing period of grain filling was the same. The moisture content of MC812 was
slightly lower than that of Zhengdan958 at physiological maturity, but the difference was not significant. The grain
moisture content at harvest differed significantly among varieties; the moisture content of MC812 was 5 percent low-
er than that of ZD958 at harvest; the dehydration rate after physiological maturity was extremely significant differ-
ences of among varieties with 0.15 %/d higher of MC812 than ZD958. The grain number per ear, 100—grain weight
and yield were extremely significant differences among varieties; the yield of MC812 was 6.67% higher, the number
of grains per ear and 100—grain weight was 8.56% and 8.04% higher than that of ZD958, respectively.

Key words: Maize; MC812; ZD958; Grain filling characteristic; Grain dehydration characteristic
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Table 1  Temperature and sunshine conditions during maize grain filling to maturity period
GO ah H -3 RS2 SRS (%) H IR % (h)
Year Variety Daily mean temperature Relative air humidity Sunshine time
2016 MC812 24.7°C 48.2 706.4
7ZD958 22.9C 53.6 711.9
2017 MC812 26.9C 46.1 743.5
7D958 23.8C 51.2 753.2
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Fig.1 Dynamics of grain dry matter accumulation and grain filling rate of MC812 and ZD958

Fz2 MC812FNfBER IS8 ERTHE

Table 2 100-grain weight of MC812 and ZD958
mH EN SN HR TP () 100-grain weight
Item Experiment factor 2016 4% 2017 4% SEHH Average value
nir il MC812 35.58 35.39 3549 a
FBEA 958 31.79 33.90 32.85b
A 33.69a 34.65a
¥ 05 T 274
bR 20.93
AR PR 3.96*

TE R TE P<O.01 K F 285 35 s #30RTE P<O.05 /K F 285 3 s W) — S0P R/ NG FREFRORTE P<O.0S KPR 2R 3 . PRI,
Note: ** indicated significantly different at P<0.01, * and the lowercase letters after the same column number indicated significantly different at P<

0.05. The same below.
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T3 25 W 2 B, EORL T T A R R kA
255 AEPRIA] 22 7 A W2 (R 2). 2016.,2017 4F
MC812 FHIKS L 958 Y ~F- 1 FRL 4y E 73391l 4y 35.49
32.85 ¢, MC812 4R A 958 5 2.64 ¢, 141 4 8.04% .
22 TFHLERSH

26 3 AT, 585 958 AH e, MC812 Tk ik F)

Tie RUE H AR M B 8] (T,.) - YT T 4.40 d, HESR
U3 (Ro) 55 0.25, TG BRIE I (P) K 1.33 d 5 EJK i 4
T - 35 2 R (G B R TR B 958 1 0.05
o/ (100K« d) , T 3 54 185 30 R 0 1 H S B4 0 o
H 2058 AH Y . i B MC812 %5 4B 24 958 HE 3¢ i3 50
T FLHESR R T R i TR BRME S K
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Table 3 Grain filling characteristics of MC812 and ZD958

Ay fn B T X G G Gus
Year Variety (d) ’ [&/(100 - )] [2/(100% - d)] [2/(100% - d)]
2016 MC812 27.07b 029 a 48.70 a 0.29 a 0.94 a 0.24a
FBIA958 29.79 a 0.28 a 4734 a 0.22b 0.87b 0.26 a
2017 MC812 24.27b 0.72a 50.00 a 0.27 a 091 a 0.24a
HBHL958 30.94 a 0.27b 48.70 a 0.23b 0.90 a 0.25a
T 2 T 3K B I IR AR I ] 5 Ry HE SRR W38 s PR TR BRI ; G VE SBT3 G, DR TRE I T 1T X I 5ok

A3 G WU GG EEGE AR

Note: T.., time reaching the maximum filling rate; Ry, the initial grain filling potential; P, the active grain filling period; G..;, the average filling

rate during gradual increasing period of grain filling; G...., the average filling rate during rapid growth period of grain filling; G...; the average

filling rate during slow filling period of grain filling.
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Fig.2 Dynamics of grain moisture content of MC812 and ZD958
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43 AR B AR A R 7K G A e ) S AR
5 R MC812 75 T . 958, -2
0.15 %/d, 1Al W, MC812 A= 3 i 20 5 7 i 7k

PP OHR B MC812 FR7 1% 7K i i 3 (IR TR
958 K5 A 43 A
25 SiIXEXRSMBRBFHEKESSREE.
FRIAR KRR AR

HH 3R 5 AT R0, Sk i Ao 0k ok it 5 H
SRR (r=-0.979 8%) A BRARS TR I AKGE
H(r=—0.959 2%) 2 I EHAH S, 5 X % R (=
0.978 7#) 5 I EIEAH .



414

3 HZE45 . MC812 FIIEB A 958 TRt 3 R /K R BIF 9% 91

R4 MC812FNXR 5 958 By FHI & 7k EFNPE 7K IEZE

Table 4 Grain moisture content and dehydration rate of MC812 and ZD958

A W R AR

Year  Variety Physiological

FHRI /K8 (%)  Grain moisture content RGP
T KR (%%/d)
A H A 9H1H 9H5H 9H 10H 9H15H 9H20H  Dehydration rate

maturity Physiological ~ September 1~ September 5 September 10 September 15 September 20  after physiological
maturity maturity

2016  MC812 97 1H 33.63a 33.60 ¢ 3140 ¢ 29.30 ¢ 27.80 ¢ 27.10 ¢ 0.34b
7D958 9/ 8H 3387 a 37.40 a 3520 a 33.10a 31.80 a 31.30a 021 ¢

2017 MC812 8H30H 33.57a 32.20d 29.60 d 27.00d 24.90d 23.40d 0.48 a
7D958 9H5H 3397 a 36.40 b 34.00 b 31.60 b 30.10b 29.30 b 0.31 be

AR SRR AEPR 1.44 518.40 58.45 647.62* 139.08%%  403.59%* 110.54%%
mn A 0.10 43,945 8.29% 130.46%* 34.27%* 129.20%* 78.34%*

AR B 0.004 1.56%* 0.35%* 4.86%* 2.08%* 11.80%* 2.1 ]

#5 SHERBMUREFR KBRS FRIBKERNE X

Table 5 Correlation

of grain moisture content at harvest with weather conditions and grain dehydrating rate

¥ Factor

A R
Correlation coefficient ER S AN 28 SR A PR TR B K R Wk
X\ XZ X3 XA
H A0 X 1.000 0
AN 25 SR X —0.965 4% 1.000 0
A PR TR K R X 0.889 6 -0.976 2% 1.000 0
WA T B K X -0.979 8 0.978 7+ -0.959 2* 1.0000
26 = 629.7 kg/hm’ , B4 A1 6.67% ; FEATFRT VAL 543 ) 45

FH2 6 T 0, Bk BN A RLEE A AR AP AR FBHL 958 151 8.56% 11 8.04%
TEM 25, MC812 /- i ik & m T35 958, &

&6 MC812FN¥E 958 =&
Table 6 The yield of MC812 and ZD958

iy bl A FHURL AR ChiL) HRLTE (g) 74 (kg/hm?)
Year Variety Grain per ear 100—grain weight Yield
2016 MC812 545.50 a 35.58a 10 184.55a
H 5958 502.10 b 31.79 b 9622.05b
2017 MC812 522.30 a 3539a 995745 a
#2958 481.50 b 33.90 b 9260.55 b
7 5 R PR 147.27#% 20.93 94.85
i 39.76%* 2.74%% 20.71%%
AEBRx Tl 0.13% 3.96* 1.08%

3 iS5

TR AL TR B B RS K I
AR TR TORLEE AL AR E A

R phy FA T AR R R A A, BB, T B R R B R, Z R R AR
TRESCIRDOT R A= AP B R 2 KT UK B AN [R5 DR B F Kl b RERE S A K
R R R 2 ph R RIS S E . Bk EORAFERR 257, AR5 R BT, MC812 T KL
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) E RN A 3 0 O B 958 1 2.64 ¢ il 629.70
kg/hm?, 34 W8 3591 4 8.04% H1 6.67% . 5K #1958 AH
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5 v i 0] B R R TS R 958, X U
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MC812 7 H b 2 5 AP L 958 [ H 2 Jist [ .
KT FKF R MK RE T, B AR, AN
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I 7K S e 25 WSO B 5 7K a1 v I v R
USRI, SRR TR e i A B 5 K
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B R K e AR R B, 2 Al
PR EKE SAEF N H SR (r=-0.979 8%),
A B E TR R K R (r=—-0.959 2%) 2 i 3%
TR E , 5 AR 2 SR (7=0.978 7%) &t W 2 1E A
Koo PRI, 5 S48 FLRE I, B2 s 2R S T2 R
BEEAR AR T 25 S B, DT B3 AT S oK il RS 1
TR KR TR KRR G REE TS
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K25 AN K 2 5 W) 2 AH B, R
MC812 i % 7K 5 T R B I 5 5 T 4B 5. 958, 1K
AR B0 5 7K B A AR (] I A A B 2 22 5
TEAFPRIBI 2E AR E . A B S 1 R R AE i
ot (B 2 A 0 25 S, N [A] R ] MC8 12 A FHE i 224
Je B 7K B A4 5 TP ER 958 . M Rt ) Jl Rl R ok
F, MC812 it FHk: K5 FIUkr 5 44 {38 i 4 . 958,
AT L, R0 JE Bl 3% BRIE IR DTG iy DI
IR WK R B R R R R &2 = MC812
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